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1020030008791 W^ 2003/7/26 

#3 °133<H <^ ^ iii <^ ^ JELefl^ <3<* A>o] 

°fl ^^-8: lf*}4. ±$L+ <3<*j ^ ELZ])*] o§«H o]^ *flv|<g*]oJ 7 pj- 

7}el ^H] *l ^f^l ^<3# ^H^l ^^cg« ^.ofl 7]] 

°1 *\}2i^°\) &Sl^ 7l^ofl t}f^<g#, ^ ^ *>=n>^3.^ 

aflE^^H ^e?* *§^tH}. ^<8«H «K£*fl 71 ^ ^ IE^^ 

711 °1B 711 olH-i+S^ tfofl ^ cg^^ o.^ 7l|^3 ^Ejo. ^^j. 

Cf. S^^^H^I: ^7l^Jl ^#=1 TflolH sfl^o) 4=.tfo]} #JjL ^^sflEi^- ^^-Cj-. 

^ ^^#^1 ^l^tV 71^: vflofl ^ =eflo] ^^-i: 

£ 2 
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1020030008791 %;^ <£A- 2003/7/26 

7l^^ ^ zl ^lS y o v ^{S0N0S MEMORY CELL AND METHOD OF FABRICATING THE 

SAME} 

£ 2^ *fll ^*HH1 "4^- 7]^ ^ M-Ef\H ^^£.^14. 

£ 3 tfi*l £ 7^ *fll ^aHH 4§ ^3] ^S^* M-Bf 

#*Rr ±^ 7l^ >g £ ZL ^S^tH ^ 

rhi^i 7j<* i*}^ S^H^l^E^ ^-2:1- 7\*]JL, Ei^^^^, 

^^^.5. -gel^a 3^.2.3. $^€th 7]^ i*Rr FNE^^(Fouler-nordheim 
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1020030008791 #^ ^7}: 2003/7/26 

tunneling) SE-b ^^K^Glot Carrier Injection)^- ^-§-^>^ 3} HI- 7l<y£}7|i4 
Tltb^r. ^l^^SiS. 5,768,192:2. "«ltfl^ ^B^-g- ^-g-tr ^£^1 iT 

(U.S. Patent No. 5,768,192 "NON-VOLATILE SEMICONDUCTOR MEMORY CELL UTILIZING 
ASYMMETRICAL CHARGE TRAPPING")^ <g*i*} ^ofl ^sfl ^Ji* 7 ] <g / i7 j ^ ii^i 7l 

<8> 5. l£- rtiii 71^ M-Ef^l c^^^ojcf . 

< 9 > £ i-g- #^*>^, ^2fl^ iii^ 7l<3 ^ a>£^l 7] #(10) i-Hl ^(12) 

£ JELell*] <^^(i4)ol S^Sjji, #7l iii ^^(12) ^ ^7) =efl<?l °j<*(14) A>olofl 
3^ *m °m ^oHl TflolH #^(22) o) «8^tK ^-71 711 °1B ^(22) ^ ^-7) 

:io> i^Li <8^(12H| ^*1 ^-gr <y7>*Vi!, 7IMB ^(22) ^ =ell<e] ^(UHl 

^ TllolH ^ ^ =£11*1 °17}*}^ <S^(14H °]^*V ^fl^^H 

I^KHot carrier)7> ^ ^> *| cd (24)<H] #7} B^tf. 7lH 

— ^ ^ ^511^1 ^^11 ttrS} SE^r ^ol a o V 7 ] ^^^-01^(24)^ H^j 

#2fl£) iii 7l^ ^^^^(24)ol ^-H, I^B^ 

(Hot Carrier Injection)^ ^M"^ ^^°ll £)^«H =l $\*}7} ^^cf. fyty*] , 7) 
<y * 4i7l A] #*> 7 > ^4 ^°JSl^r <^ °1 7^/^71 

^°l#^r #^ofl ^ &^&<&o] ^^sl^ €-*)l# -B-W ^ ^cf. o] s»H) £> £ t } 
7} B^^r #*>B^(18)ol 
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1020030008791 <y*>: 2003/7/26 

lithography etching processHl ^*fl ^K^#^l ^3°1 nfl^-ofl 
E^A>olE (trap S ite)^ ^}£7} ^ ^ 

°)^^} *m 7l#^ c-iio]Ej. ^ig^oi o-^ig- 2 ylH 7]^7>^tb 

ii^i 7l<^ ^(two bits programable S0N0S memory cell) ^ ZL ^flS^ ^l^f^l 

£ °l^-^^f i=f€- 7l#^ Jzf^l^ 5-«atr #3 ^m^* 

^71^ >i ^ zl afl^Rrtil cf. 

£ ^ptt a 71 4^1^ £*M*1 ^wj-^t oj-^o] wj- 

71^ >i ^ zi *11 afl^fecfl 9X^. 

7l^^l 4^11- ^§>7l i?}*H £ TflojE *}™6\}X) o}7) 

€ #*M# £tt 7l^ ^ ^ll^tr^f. °1 7l^ tiViE^l 71^ vfl 

°1^£H ^^.^ <^ ^ -ELefl<?i <^4, ^-71 4i.2_^ ^ #7l 

^efl^l A f°Hl ^£ ^^ c §^-ir i^W. ^7l ^ ^-71 JEL^l^l ^ 

<*ofl o]^^- Aj. 7l ^V^^o) 7 >^>Sl #o]] ^^j- ^<g#o] ^^^Cf. a> 7 1 ^ e >B 

^ #7l #ofl TllolH ^<3^ 0 1 ^^SlJl, #71 TflolH ^<s^- 

^ #71 ^Sl-H^ ^<2# #ofl 711 olE 
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1020030008791 #^ 2003/7/26 

#7l TIME £^o. aJ- 7 ] TflojE ^o^q- Aj-ofl *gA^ ^ole 3fl€^ ( #7l TlMH 
^2) ^&6)] ^SflEi ^ #«- ^^^^^5. Ol^O^^ ^ Ojcf. # 7 ] ^ 

«- # 7 1 TflolH sfllg ^ #7) #^- ^afi^^ ^7]^ ^^714, #7l 

TflolB 3fl^ ^ #7l #^- ^^3flH^«-E^ ^7]^ AsL ^Cf. 

##t!- 7l#^ 4^1* iH^l tjhb €>H^H 

=1 *1*M1# ^<a#* ih^i 71^ ^l^wj-u]^- ^^^Cf. o] wj-^^-, «V£*ll 

71 JE*^ ^ #7l 5}£4iaB[ A\o}6\] f^g^-fr ^ ^ ^ ^ ^ # 7 1 

^^ia^-, #7} ^ JE*^ ^ #71 4f^<3^ ^V^lS. sflE^H 7^<*-g- ^ 

#71 #^^<g^-# ^#^" ^-f #71 ^ojo^ ufl #7l ^Ti^^nVt^ ^- 

*fl 3flE^^Cf. #7l ^ojctfofl aVS^ll 7l^r ^ #71 <5>^- 51 ^^^1 S^ofl Tflol 

— #5}-^ ^#tb^. #71 Tinn^-a! #<^1 #71 Q <3<*-§- *fl^Hr 711 °1B 
^#W. #71 5}E4i3 B -}l #71 711 olB ii#^l7l 

JL, #71 TllolE TjflBl^ ^^ofl #JjL S-ted^-g- ^#*Vt}-. #71 TflolH sflKH ^ 

#71 #-?- ^^v}^3.5L Af-g-^C^ #71 ^ i^BV ^ #7l Cf^^^^o. 

#71 #^ *}^°\] *l-¥- ^ ^^^#^<a#^- 

#71 711 olB Sfl€ ^ #71 #^- ^-^BflEi^ ^Zl-n^H^. A>-g-^>ol # 7 1 ^^E^ ;g<£ 
^^tb #^S1 til-BJ-^ #AH1§ #^1*1-711 ^^5>£^- 
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1020030008791 #^ ^7}: 2003/7/26 

^ ^ sism «3-<a*w>fl ^ 9is-^ sin 

^ojcf. 5L^o\) olcHA^ ^ nj ^^1-^ ^l^r 7]*>7) ifl *H 

$o]t±. HLfV, ^o] cf= ^ SL^ #6fl ^cfZL ^i^-Sl^xl^ ^-fofl ZL 

^ Sttr 7]% ^Hl ^j^ ^€ ^ 2L^r ZL§ A>o}ofl ^o] 7 fl^ 

€ 5a4. #*1H M-El-^fi 

<i9> £ 21- %i-2^V^, 7)^ «K£*11 7l^-(50) i-lH 

oj <^ (74s ) ^ IE.efl<y ^^(74d)# ^oM ^^.i <3^(74s) ^ #7l JEL 

efl<?I <3^(74d) °m^r *m <^(76H1 efl^t^. ^7} *H£ <3<3(76) Tfl 

*)<S^-(64) ^ ^^S^^<a^(72)ol ^S^, <#7) 7flo]H ^<3*K64) ^ 
^5}S^^^f(72) ^H] TflolH ^^-(70)0] ^^1}. ^-71 ^^H^^^^(72)^ ^7) 
^ ^(76) ^oH]H -8-71 <8^(74s) ^ ^"71 ^511^1 <3<*(74d)°ll *g 

^£4. ^"71 TflolH ^<3^(64)^ ^7] $.*}^*£.<&^(72)2] ^^ofl ^3°. 

S. ^(64s)^r ^Hr*}. ^"71 Til o]H ^(70)^ TflolB ^^^-(64) 

t]1°1H 2fl^ (66)a4, #7l Tflol^ 3l]^(66)^ s>-^- ^« 2flH(58a) 

^ ^"-t- ^*im(68a)* S^-tbcf. <$ 7 ] TflolB 4^(66)3] ^E) a>o] c * (66s) 

°1 ^€ *lll ^MHH, ^-71 TllolB ^<S^(64)£- #7] ^ ^ 4^ 

(58a)sf ^-71 TflojE 3fl^(66) Afol^ <3o^}*l <£#sH %£{5L, ^7] 7flo}H sfl^l 
(66), ^7) ^ ^^3fl^(68a) ^ ^>7l s>^- ^3fl^(58a)^r £^1^5. ^^s]^ 
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1020030008791 #^ 2003/7/26 

o) 71^ 7)} 0)3. ^(70), ^^(74s) ^ 2=3]°] <3<3(74d)<Hl ^ Tfl 

°|B ^^J-(Vg), ^(Vs) ^ =efl^l ^UCVd)* ^]7>f-o.SM) dl o] Bf 1- 7l ^ £ 

^- ±->\^. ^^(Vs)^ ^(Vd)^) ^i^^Hl 4 2} <8G?(74sH 

^*>^^^^ SL^ £LEll°l <8^(74dH ^^tb ^M^^^l Ai^^cf. 

£ 3 ifl^l £ 7^ ^ *fll ^Al^jofl 4= iki ^)2i^^r i-fBj- 

£ 3* i&EJfl 71^(50) ^Hl El\t#5^(52), #*}B^#(54) ^ 1-5. 

(58) ^ ^£LD>^a.nV( 60) o_ ^^^-cf ^-7] tq-#^^^ ofli?ltfl ^el^^-^-, ^a)^- 

^0.5. $>$*b ^ A o V 7l E^AV^n1-( 5 2)0. S ^A]-^.nV ) ^ 

£ 4# ti^, #7} *V^>^a^(60), ^-71 *}^- £^sv(58) ^ ^-71 nf#^^ 
^-g- sflE^H 7^cg^( 62 )^- tg^^tf. # 7 j ^ <^^(62)ofl 71 

^(50) ^ ^-71 *}^- £^^-(58)^ S^ofl Tflolje ^ ^(64)# >SM X)*}^ 

^^^(64)-^ *$s£-5}7lij- CWV^SLS, 80 A 150 -¥-^1^. 

t= ^"71 711 °1H ^^51(64)1- ^^5>7l ^ ^ofl aV 7 ) §>cn]-^H^-(60)l: °1 

^<?] ^-g-^ ^-71 tiV^^l 71^(50) vflofl ^#<3- W -i-^l-a- 
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1020030008791 %^ ^7}: 2003/7/26 

<24> S. 5» , <$7] 3r>=n>i3.^-(60) ^Ml ^-71 ^ ^^(62)^: afl-ffe- 7fl°lB 

-8-71 ^ ^^ (62) o. ^o.^ Tfloll 3fl€(66)-g: ^t^. TlHH *IHeK66)°l ^ 

€ 7l^ofl ^aHjelsI. ^71 Tfl °1H ^11 €(66) ^oHl ^elA>oi = f,(66s) 

<25> £ 6 -g- % 1 -2:S->^ > ^^a^l-(60)-8- ^tH}. A o V 7l Sj-JELP}>i3^(60)£r ^ ^ 3- 

A o v 7l *> = ^H3-(60)^1 ^71^ 7)&S>\ ^d]} ^ £.^^-(68)* €-^^>7ll 

^71 £^3-(68)Sl 71^ -iSl ^^Mi^^Sl ^-g- ^3*>7l nfl 

^1 A^Sl^ 43 ^ofl ^ 3^*1 ^^*H ^-^Rr Hl-t^§W. 
<26> £ 7^. ^-S*>^ ( >8-7l ^ 5L^nV (68) ^-71 *>-^ £#^(58)^- o] ^ ^zJ^J. 

^ ^-71 TllolH 2fl€(66)Sl ^^5fl€(58a) ^ ^ ^^3fl^(68a)# 

3l^«fl^i, -*7l 711 ols 4^(66) £ -8-71 ^ ^^2fl^(68a)-a: 3^>^H 

S. A>-g-§>ol ^-71 ^^nV-g- sflE-l^sl-^ B] ^A>2l.^-(52) , #*>B*S#(54) ^ ^S.^ 

^^3-(56)ol ^^^-^^#(72)^- ^^W. -^-71 aVi^ll 71^(50)^11 

^9*H A o v 7l £-s}z\ ^-^^#(72)<H1 <?l^tb <3^(74s) ^ ^.ell<?] ^^(74d)€- 

<27> i 8^ ^- ^^21 ^2 ^Aloflofl rrf-g. -fci^ 7 1 ^ <£■§- q-B}-^ ^.£°lt}-. 

<28> £ 8# #S*>^, *112 ^^-HHl t^-E 7l^ *V£*ll 7l^r(50) vJHl ^ 

€ ^^(74s) ^ -E.ell<y <3^(74d)-§- 3^th}. #7l ^^.i <^(74s) ^ #7l 

^-ell^l «83(74d) Afol^ cgo^ ^ ^«(76)<H1 Sfl^tK ^"71 *fl^ ^(76) 
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1020030008791 ^7}: 2003/7/26 

Tfl^lB ^^^"(64) ^ $.*}^x£<£^(72)°] ^^S|JL, #7l TflolH ^<S^K64) ^ #7l 
^^^^^#(72) #<*|| Tflo]^ ^^-(70)0] ^A^cf. ^-7) ^^>H^^<?l#(72)^r -tf 
71 ^ ^^(76) #<HH -y-71 <3^(74s) ^ #71 =5fl<y <3<*(74dH ^1^^ 

^7} TflojE ^^Sl"(64)^r ^"71 ^^m^^<g#(72)^ t3 
^-S. ^^(64s)* SHr^K ^-71 TflolH ^(70)£- ^"71 tIHb. £<3eK64) ^ofl 

5fl^i(66)^ ( ^-71 tIHh 5flH(66)^ *-«H 3#€ ^ ^^2fl€(58a) 
S ^^3xfl^(68a)# i^-W. #7l TllolB #^r(70)£r ^ ^^5fl^( 5 8a) 

^ #71 tfJf ^^3fl^(68a) Afol^ 7 fl 7 fl<g ^MB #?i^<£^-( inter-gate insulating 
layer; 59a)* ^ if"tri=f. ^7] TlMH. sfl^i (66)^1 ^e1^>^ =^(66s)^l ^€ 

^51 afll ^Al^^^, a o v 7 ) ^ojH ^^^-(64)^ ^"71 *}-^ 3fl€(58a)sl- # 

71 Tfl 3fl€(66) a>o]o] <^^^1 <£#£H #7] 7)1 o]h #^<a^-(59a)^ 
o^^t}. ^"71 ^ ^ sflEi(58a)^ ^-71 TllolH ^(66) ^ #7l tfJf ^ 

^3fl€(68a)^S.-^Ei ^"S^. 

°1 71^ ^-Br, A\o}^ ^11(66), ^ ^^^11(583), ±SL^ ^(74s) ^ -ELefl^ 
^^(74d)^l Al Tflol^. ^<y-(Vg), ^2 TflolH ^(Vf), ^J2.^ ^i^-(Vs) ^ = 

^°J-(Vd)^: °l7f%Vo_^Ml cfl o] 71^ £^ ^7ltrcf. ±2.^ ^°d-(Vs)4 =efl«y 
^(Vd)^ #31*H1 4^ ^^sH] tl^tr ^H^^ 31 = &11<?1 <3 

<^(74dH ^5>7^>^<g^o1 ^EMsJcf . *i] 2^a1^o^1 of-g. ^i^fi 7]<% ^ Til 

inversion layer)!- 1^sf7l ^ ^H^^ , ^ 

^ ^sfligofl fAijo. o^^v ^o. ^oj-^. o] 7 f^- ^ oicf. rrfeJ-A^ 
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1020030008791 ^ 2003/7/26 

71 «a 31 i7j**HH ^M^^f^ zl\o]z\. ^^(data 

retention)^ cl^r c i -T-T^r^r. 

£ 9vfl^l ' 5. 14^ *]]2 tcf^. 71^ -is) XflSHh^-i- M-^l- 

£ 9-i- #a*r^, #5.$} 7l^r(50) #°ll 3 ^3^(52), ^}H^#(54) ^ #3. 
^^^^-(56)* 4^^* <8#wraL, #7l cf^^^^v #cfl 

(58), #71^ «£^ v ( inter layer insulating layer; 59) ^ *>H.n>>i3^-(60)-i- ^tr^r. 

^ 91 JL, #7l is}*?- 5L^s|(58)^ ^t^Sl-g-^ilS. 3^ ^ oic(-. # 7 1 
5^(52)°.^ #^#3^, ^##-5^3}-^, ^el^>^-^-4 ^A>^nVo) ^ 

£ 10* , #7l ^p^ H ^- (60)( ^> 7] ^ £^bV(58), #7l #^>^<a 

^■(59) g #7l cf#^^^# *MlS ^E^^H ^^(62)* # 7 1 
(62H1 «V£*ll 7l^;(50) ^ #7l ^ £^^-(58)^ S^°11 Til o]e ^^^(64)^: 

^^tr^f. #7l 7l]olM ^^^-(64)^: ^s^ilS l^sMuf CVD^Sr^ 80A xfl^l 
150 A Sl ^^H- ^ 5a tf. #7l TflojE ^^-(64)^ #7l ^ cg^ (62) ^ 

*f2f #71 #?i^<g^-(59)2f ^^^Cf. #71 TflolE ^^nV (64) ^. tg^^.7) ^ 

£^ ^Ml #71 5>^n>^a.^-(60)^r ol^-^oj p> i3S Af-g-^]-^ Aj-7] 7l^-(50) 
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1020030008791 <Q7\: 2003/7/26 

£ 11* , ^D>^3.^(60) A oHl ^ ^^(62)^- sfl-ffe >1M;e 

^"71 7^ <^^(62)* *fl^ TflolH ^(66)* ^v 7l 71] o]^ 3flEK66H 

£ 121- %^*>^, *>=n>^a.nv( 60 )^. ^TRVcf. A>7l 5}En}i3 D -]"(60)^ 

Si 4. A oM ^=D>^a. BV( 60 )ol *fl7m ^ofl AVtL £ ^nV (68) ^. 2 £ |j^| 

^tr^. ^"71 £?d^(68)^ 71^ ^S^^^S] ^^}7] nfl 

£ 13* <$7] ^ £^(68)# ^y^\c^ Aj- 7 i ^olH 3fl^(66) 

^ ^ ^ € (68a)* l^tr^-. ^71 Tfl^lB 3fl€(66) ^ <#7] ^ =§^3fl 

€(68a)* ±\zk*}^3.3- *}$-*}°) <#7] f^r^^O* sflB^ .B^ ^*M<£^r 
( inter-gate insulating layer; 59a)-i- ^-^tr^-. 

£ 14# <#y] Z}^- £^(58)* o)n^ Aiz|^ a o v 7 j ^olH ^7j-;g<£ 

^-(59a) ^Ft^l ^^3fl^(58a)# #7l tIMh 5fl^( 66) ^ ^l ^ 

^3fl€(68a)* ^teS ^>-g-^>^ ^f^^-Sr sfl^^^H 3^3^(52), 
^(54) ^ #S.^^<a^-(56)ol ^i^i^^#(72)* ^^*Vnf. #7j «VE*1] 

7l^(50)o)l ^<a*M ^-71 ^^^-^^^(72)ofl oi^^j. ^^(74s) ^ 

<3^(74d)* 
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1020030008791 #^ Qt}: 2003/7/26 

#2fl^l ^hL±i 7)<q ?=-7} 2? *q (EOT; equivalent oxide thickness)7> 7\] 

n^-e^ > ^ ^ ^<£^o] <3<* u] c efl o] cg^ofl o]^ <^ ofl *g^=U, 

^4 ^o], ^ ^ofl icj-s^ ^ 7 j. ^^l^ ^<3# 

#5] -3-1; ^^^711 aflo^ ^ $U7l nfl-g.^ ^ A>i# #<a ^ *fl ^ <*j 

"cM] ^ ^^^0.5.^1 t-HojE). ^Al^ ^ 
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1020030008791 ^^ Qz}: 2003/7/26 

1] 

[^^8- 2] 

^11 *<H 
^ i^^i 7]^ -so. 

[^T 1 * 3] 

A o v 7l #<!>1-H^ ;g<a#j±t}- ^7f -x-^K EOT; equivalent oxide 

thickness )# ^ 33-§- dii^i 7l<^ ^. 
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1020030008791 <£A- 2003/7/26 

m^ty 4] 

#7] TflolH 

#f>}^ ^tfofl ^ 6.S #i=. 30. s.^ 

5] 

i %hi sa<H^, 

-SM ^*>B^ &<&^ #°fl 7fl°lB. ^ sfl^Cgate sidewall pattern)* 5. 

6] 

#7) i^i ^ #7l JELeflo] <g^ofl o]^*V ^-71 ^^^^S] 7>^>E) 

^■71 #<5KE^ ^^#1: ^-71 *U\i<3<* ^M] TfloiH 

#7] TIME ^-ofl <^jg TflojE 3flEi; 

^7l ^<a^ A oHl *}^- ^ 3flH;^ 
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1020030008791 2003/7/26 

S}^- ^ n& A cHl ^€ ^ 3L^*>s), ^ *H 

^"71 ^ £ ^"71 TflolB ^€4 ^ 7] 

7] 

^}B^ f-7> ^>s(-^- ^ (EOT; equivalent oxide 

thickness)* ^ y A^r iti 7}<q 
9] 

^-8- *}^r 71^ ^. 

[^^■*o> 10] 
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1020030008791 #^ Q*}: 2003/7/26 

A oM ^ ^ JELefl*] ^^oj] o]^*V a o V 7 | ^cgq^ 7 >^>5| #ofl 

A oM #s>h^ ^<a#« A o v 7l ^ 0 H1 *g^€ TfloiB ^^^ v ; 

A oM <5>^- ^ 3^ #6|j ^ S|Ha-g- £^-5], ^-7) ^ ^ Sfl 

^-gr ^71 ^ ^ 5fl^ ^ a o V 7 ] TflojH #7]*\°.£. ^<££ ^J* ^ 

XT 7]^ ifl. 

[^T^ 11] 

*fll0 %H1 &<>H, 

^ dbiii: 7l^ ^. 

12] 

^110 * 0 H1 S^i, 

^7l ^-atfic} oj=o. = 7 |. Ai-^-nv (EOT; equivalent oxide 

thickness)!- S}^ ^. 
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1020030008791 #^ Qx}: 2003/7/26 

13] 

*fll0 

#?1 *Hf ^ ^ #7l #^f ^ sfl^ A>olofl 7fl^^ 71HH ^7_V ^<g^ 

14] 

^110 %H1 

#7l 7flo]B *i<3^gr, 

#?1 ^1*VH^^^^ ^ ^ #7l ^ ^ 3^0] a^ofl 
<3#€ 3# 7l«^ 4. 

I^T 1 * 151 

^110 %H1 5^*1, 

#71 TflolH ^ #71 *}Jf ^ sflEH-g- ^oj-o] °)7}S\^ ^ if- 

^.2-5. it± 7i^ -t. 

13^8" 16] 

#51*11 71^1 ^ SL^^ ^ st>^p>>i3^ *Hl3. ^f^Rr ^^1; 

#71 is}ELv\ + EL^, #71 SL^^V ^ ^- 7 | tff^<£^-g- *H1^ 3flE-l^^ 

*g^*Rr #31; 

#71 ^cdofl tiV£*ll ^ #71 ^ SL^^Sl ^ofl 711 olH #^-^-i- 

^#*Hr #31; 

#71 TflolEA^nV ^-ofl A o V 7 ] 7 J <3<*-g- ^fl-o^ TflolH ^ ; 
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^7} ^E^fiH^f ^"71 Tlloje afl^^ <H-^-gr# # 

31; 

A o V 7l tIMh sfl^ ^sfli^ *§^Kr #711; 

^ ^ ^71 ^*£<£^ sflE^^H ^71 ^ ^3fl^ ^o\] is}* ^ ^S} 

^^}^ #7fl; 

17] 

#711-1- Cl 7l^^I ^^w 0 >^ . 

[3^8" 18] 

*fll6 %H1 5^*1, 

^"71 tfJf ^sQ^ ^«Hr #7^, 

#7ll;^ 

A o V 7l ^ °1 ^ ^71 ir.#Al 71^ #7111- if- 

iki 7l^ ^. 
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19] 

■#7} *}E,v}^3.n, #?1 &&£<&^, #7l 5L#n £ #?1 cf^^^g- 

#7l 7lMH#3^ #<*H #71 ^ cg^^- ^flo.- TflolB sfl^ ^«Hr cfTjl; 

#71 ^EP}i3 c -|* ^T^H #71 #^>^^^# i^#*l #7fl; 

#71 f^*^^ #21 #71 TlMB 5fl€2l ^ofl #«. ^ttf 3flE^ C]-7^1 

#71 711 ols sfl^ S? #71 #^- ^^im-g; *\^v}+3.S. A>-g-SM #71 f^i<S 
#71 ^ #71 Cff^o^^ 2(]El^^ #71 #-^ *}*f-°\) 711 

°1H f^Hi^, ^ ^sflfi ^ Si ^*Rr 3:711; 

#71 Tll^lB Sflfl ^ #71 #-^ ^Sfl^* ^Z^l^SS A>^H #7l 
^<g^o)l o]^^ 7]^- tflofl ^^.^^^ ^ EEfloJ cg^^. ^>S*Hr ^Tjll- i^rRr ^ 
7l^^ ^^«o>^. 
20] 

*fll9 %H1 5U<H*1, 
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21] 

*tfl9 %H1 5tt°H, 
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